Supplementary Information Experimental Section Materials
The cholinium-chloride was acquired from Sigma Aldrich (St. Louis, MO) and the cholinium acetate, [Ch] [OAc], was synthesized by our group according to standard protocols. [1] Both compounds were dried under constant agitation and vacuum, at a moderate temperature (50 ºC), for a minimum of 48 h, to reduce the volatile compounds and water contents to negligible values. 1 H and 13 C NMR were employed to evaluate the purity of each sample. Both salts showed a purity level higher than 98 wt%.
All the poly(ethylene glycol) methyl ether (OH-PEG-OMe) of average molecular weights 350 g mol -1 , 550 g mol -1 and 750 g mol were synthesized according to the procedure described by Parker et al. [2] The composition of both PEG-amine-based polymers was then confirmed by 1 The water used was double distilled, passed across a reverse osmosis system and further treated with a Milli-Q plus 185 water purification apparatus.
Results
Tables S1 to S9 present the experimental weight fraction data corresponding to the solubility curves of each ABS. Computational Detail
COSMO-RS
COSMO-RS is a well-known predictive method developed by Klamt and co-workers [3] able to provide the thermodynamic properties and equilibrium of pure fluids and mixtures. It uses a statistical thermodynamic approach based on the results of unimolecular quantum chemical calculations. The detailed theory regarding COSMO-RS, HB_bond3, HB_acc3 can be found in the original work of Klamt. [4] In a first step, the continuum solvation COSMO calculations of electronic density and molecular geometry of all compounds (PEG-400 and its derivatives) were performed with the TURBOMOLE 6.1 program package on the density functional theory (DFT) level, employing the BP functional B88-P86 with a triple-ζ valence polarized basis set (TZVP) and the resolution of identity standard (RI) approximation. [5] All the optimized structures were confirmed to be minima on potential energy surface via vibrational frequency analysis. The absence of imaginary or negative frequencies indicates that the structure is a global minimum. [6] The estimation of the activity coefficient at infinite dilution of PEG-400 molecules or its derivatives in water or [Ch] [OAc] was performed with the COSMOtherm program using the parameter file BP_TZVP_C30_1301
(COSMOlogic GmbH & Co KG, Leverkusen, Germany). [7] The HB_don3 and HB_acc3 of all compounds were also estimated using the same parameterization via activating atomic sigma moment as the output during COSMO-RS calculations.
Partial Charges of the Atoms
The optimized geometries of PEG-400 molecules or its derivatives in the gas phase obtained with TURBOMOLE 6.1 were used as starting structures for the calculations in Gaussian 03 Revision D.02 software. [8] The partial charges of the atoms composing the PEG-400 or its derivatives were retrieved by electrostatic surface potential (ESP) fits, using the CHelpG algorithm [9] to the electron densities obtained at the BP_TZVP level of theory.
Results
Figure S1 presents the results according partial electrostatic potential-derived CHelpG charges for the various functionalized PEG-400 molecules retrieved at the BP_TZVP level of theory.
Tables S10 to S16 present the results corresponding to the computational approaches used in this work. 
